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1. Introduction 
In recent years, MHD flow problems have become more important industrially. As many natural phenomena and 
engineering problems are worth being subjected to MHD analysis for instance the effects of radiation and hall current on a 
MHD free convection flow past a semi-infinite flat plate with an aligned magnetic field has been reported in [1].  Induced 
magnetic field effects intransient laminar hydromagnetic boundary layer convection along an impulsively-started semi 
infinite flat plate with aligned magnetic field was reported in [2]. The steady boundary layer  flow of a conducting fluid past 
a body in an aligned magnetic field was made by [3]. Non similar, laminar, steady, electrically conducting forced 
convection liquid metal boundary layer flow with induced magnetic field effects has been studied by [4]. 
In light of the above studies, our aim of this paper is to study the steady fluid flow in the presence of a induced magnetic 
field by similarity solution and is solved by MAPLE-13 [5]. A solution for the velocity and induced magnetic field profiles 
are obtained. 
2. Governing equations and similarity solution 
   Let   us   consider a steady,  laminar,  incompressible,  viscous   electrically conducting    fluid  over  a  linearly  stretched  
surface assuming  to be electrically non- conducting. The surface is at rest in  an unbounded  quiescent  fluid and  suddenly 
stretched  with  velocity     along the leading edge  of the surface. The magnetic field   is applied perpendicular 
to the stretching surface and the effect of the induced magnetic field is taken into account. The magnetic Reynolds number 
is taken large enough so that we can consider induced magnetic field effects. Following the induced magnetic field 
vector . The normal component of the induced magnetic field,  vanishes at the surface with the parallel 
Components, approaching  the imposed magnetic field  value ,  at the edge of the boundary condition. Governing 
equations for flow in the stretching surface with the momentum equation & magnetic equation are given as:  
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Fig. 1. Physical model and coordinate system
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To solve the equations (1-3) subject to boundary conditions (4) we introduce the following boundary layer 
similarity variables  
              (4) 
, , ,  H=                  (5)   
 Where , ,    ,     
Substituting equation (6) into (3-4) and after manipulation, we get   
0)( 22 gggfMffff              (6)        
 0fggfg                  (7) 
Where   M=  is the magnetic parameter,   is the magnetic force parameter, ,is the receiprocal of 
the magnetic prandtl number . Now the boundary conditions   (4) becomes     
1,0:
0,0,1,0:0
gf
ggff
                   (8) 
 
3. Result and discussions 
The  solution to the system of transformed governing equations and  boundary conditions (6-8) was accomplished 
through the use of Maple-13. Over a range of magnetic field parameter M=5 to 50, due to strong magnetic field, note that 
there we do not consider any certain range of strong and weak magnetic field , magnetic force number =0.01,0.3,0.9 and 
receiprocal  of the magnetic prandtl number 0.1,0.5,5 as in [1] .Velocity  profiles  and magnetic field profiles  are 
shown in figures (1-6) vary with the above parameters.   
Figure 2 shows the resulting dimensionless velocity profiles   as a function of similarity variable  for different 
values of the magnetic force number .  Considering strong   magnetic field it is seen that the presence of  causes higher 
induction to the fluid which enchanced the velocity. It is evident from this simulation that the B.C.  is satisfied.  
 
                                                    
 
                                                             Fig. 2. Velocity profiles for various     
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The induced magnetic field profiles  for various value of the magnetic force number is shown in fig.(2) with strong 
magnetic  field. It is observe that  decreases with  and starts increasing at  from the leading edge and 
become zero far away from the surface. This is because the highest Lorentz force which opposes the fluid motion.  
 
                                                   
Fig. 3. Induced magnetic field various  
 
The velocity profiles for different values of   the receiprocal of  the magnetic prandtl number   presented in Fig. 3. It is 
observed that the velocity continuously decreases with  and become zero far away from the surface.  With increasing  
which results in decreasing manner  of the momentum boundary layer thickness is also observe that lower   leads to 
induced more flow than higher   
 
 
                                                              
Fig. 4. velocity profiles for various  
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Figure 5 shows the effect of different values of   the receiprocal of      the magnetic prandtl number    on the   induced 
magnetic field profiles for the values of the magnetic field parameter M=50 and values of magnetic force number 
=0.3 . The induced magnetic field profiles  deccreases with the increasing of the values of  the receiprocal of  the 
magnetic prandtl number .  With   an increase  of  the receiprocal of  the magnetic prandtl number , a pattern which is 
intensified with decreasing distance along the plate,  i.e. -coordinate.It is observed from this profiles that the effect of   is 
more pronounced  on    because   occurs in the equation for the induced magnetic field. At higher , the flow has 
almost constant behavior  satisfy the B.C.’s. It is interesting to note that the system is found to be unstable at higher . i.e. 
the boundary layer thickness .  
 
 
                 
Fig. 5. Induced magnetic field various  
 
 
Figure 6 depicts the velocity profiles  against  taking different values of magnetic parameter. It is seen that the 
effect of increasing  magnetic parameter decrease the velocity.  
 
 
 
Fig 6. velocity profiles for various M 
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Figure 7 depicts the induced magnetic field profiles  against  taking different values of magnetic parameter. It is 
reported that the effect of increasing magnetic parameter is to increase the induced magnetic profiles which signifies that the 
velocity is higher for strong magnetic field. Furthermore, it is observed that the Lorentz force becoming higher. i.e. decrease 
the magnetic profiles. Separation of flow is detected near   This may be due to higher Lorentz force effects.  
 
 
 
 
Fig. 7. Induced magnetic field various M 
 
4. Conclusions 
It has been shown that   
(1) The velocity profiles    increases and the   induced magnetic field profiles  decreases as the magnetic  force 
number  increases. 
(2)Both the velocity profiles    and the   induced magnetic field profiles  decreases as the receiprocal of  the 
magnetic prandtl number  increases. 
(3) The velocity profiles  decreases with the the increasing of the magnetic field parameter M .   but  the  induced 
magnetic field profiles   first increases and then decreases with the the increasing of the magnetic field parameter M. 
We have found cross flow at certain similarity variable    
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